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Description 

Pressure Bonding Machine 

Field of the Invention 
5 [0001] 

The present invention relates to a pressure bonding machine for pressing works 
such as electronic components or the like onto substrates to thereby pressure-bond the 
works to the substrates. 

10 Background Art 
[0002] 

In assembly of a display panel such as a liquid crystal panel or the like, an 
electronic component for a driver is mounted on an edge portion of a substrate of glass or <- 
the like through an anisotropic conductive agent by pressure bonding. In this pressure 

15 bonding step, conductive particles in the anisotropic conductive agent have to be squashed 
under proper conditions. Therefore, a pressure bonding machine to be used for 
assembling a display panel requires an elevating mechanism by which a pressure bonding 
tool for abutting against an electronic component and pressing the electronic component is 
elevated with respect to the electronic component, or a pressure mechanism for controlling 

20 a pressure load on the electronic component precisely in the state where the pressure 
bonding tool abuts against the electronic component. 
[0003] 

In recent years, a pressure bonding machine has been requested to cover a 
plurality of substrates simultaneously in order to improve the productivity (for example, 
25 see Patent Document 1). In an example of the prior art, two substrates are retained on a 
common panel support table, and a pressure bonding operation is performed upon these 
substrates on one and the same pressure bonding stage and by individual pressure bonding 
tools. 

Patent Document 1: Japanese Patent Publication JP-A-2003 -59975 

30 

Disclosure of the Invention 

Problem that the Invention is to Solve 
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[0004] 

However, the aforementioned prior-art example has a configuration in which 
individual elevating mechanisms and individual pressure mechanisms are provided for the 
pressure bonding tools respectively. Accordingly, the structure becomes so complicated 
5 that the equipment cost increases. Thus, there is a problem that it is difficult to perform a 
pressure bonding operation upon a plurality of substrates at a low cost and efficiently. 
[0005] 

It is therefore an object of the present invention to provide a pressure bonding 
machine which can perform a pressure bonding operation upon a plurality of substrates at a 
10 low cost and efficiently. 

Means for Solving the Problem 
[0006] 

A pressure bonding machine according to the present invention is a pressure 
bonding machine for pressing pressure bonding surfaces of pressure bonding tools onto 

15 works to thereby perform a pressure bonding operation, including: a plurality of elevating 
portions which are mounted with the aforementioned pressure bonding tools and which 
ascends and descends independently of one another; a plurality of pressure generating 
means disposed individually for the aforementioned elevating portions and for applying 
downward pressure to the aforementioned pressure bonding tools through the 

20 aforementioned elevating portions; a single descending limit position regulating member 
for regulating descending limit positions of the aforementioned plurality of elevating 
portions; and an elevating means for elevating the aforementioned descending limit 
position regulating member so as to allow the aforementioned elevating portions to 
ascend/descend and bring the pressure bonding surfaces of the aforementioned pressure 

25 bonding tools into contact with the works; wherein height positions of the pressure 

bonding surfaces of the pressure bonding tools are made different from one another in a 
state where the descending limit positions of the plurality of elevating portions are 
regulated by the aforementioned descending limit position regulating member. 
Effect of the Invention 

30 [0007] 

According to the present invention, pressure bonding tools mounted on a plurality 
of independent elevating portions are designed to be elevated by a single elevating means 
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through a single descending limit position regulating member. Height positions of the 
pressure bonding surfaces of the pressure bonding tools are made different from one 
another in a state where the descending limit positions of the plurality of elevating portions 
are regulated. Thus, a pressure bonding operation can be carried out on a plurality of 
substrates at a low cost and efficiently without necessity of providing elevating means 
individually for the pressure bonding tools. 

Brief Description of the Drawings 
[0008] 

[Fig. 1] A perspective view of a pressure bonding machine according to an embodiment of 
the present invention. 

[Fig. 2] A front view of a substrate retention portion in the pressure bonding machine 
according to the embodiment of the present invention. 

[Fig. 3] A mechanism explanatory view of an elevating mechanism and a pressure 
mechanism in the pressure bonding machine according to the embodiment of the present 
invention. 

[Fig. 4] An operation explanatory view of a pressure bonding operation by the pressure 

bonding machine according to the embodiment of the present invention. 

[Fig. 5] An operation explanatory view of the pressure bonding operation by the pressure 

bonding machine according to the embodiment of the present invention. 

[Fig. 6] An operation explanatory view of the pressure bonding operation by the pressure 

bonding machine according to the embodiment of the present invention. 

[Fig. 7] An operation explanatory view of the pressure bonding operation by the pressure 

bonding machine according to the embodiment of the present invention. 

[Fig. 8] An operation explanatory view of the pressure bonding operation by the pressure 

bonding machine according to the embodiment of the present invention. 

[Fig. 9] An operation explanatory view of the pressure bonding operation by the pressure 

bonding machine according to the embodiment of the present invention. 

[Fig. 10] An operation explanatory view of the pressure bonding operation by the pressure 

bonding machine according to the embodiment of the present invention. 

[Figs. 1 1] Explanatory views of works to be supported by a pressure bonding machine 

according to the present invention. 



Best Mode for Carrying Out the Invention 
[0009] 

Next, an embodiment of the present invention will be described with reference to 
5 the drawings. A pressure bonding machine according to the present invention performs 
an operation as follows. That is, as a work to be subjected to a pressure bonding 
operation, an electronic component is mounted (pre-bonded) on a display panel 
(hereinafter abbreviated to "substrate" simply) in advance. A pressure bonding surface of 
a pressure bonding tool elevated by a tool elevating mechanism is pressed onto the 

10 electronic component so as to pressure-bond the electronic component to an edge portion 
of the substrate. In Fig. 1 1(a), a driver (electronic component) 72 for driving a display 
panel is mounted on an edge portion of a substrate 7 through an anisotropic conductive 
bonding agent 71 . This driver 72 is a long and narrow rectangular parallelepiped type 
chip, which has been cut and separated from a semiconductor wafer, and pressure-bonded 

1 5 directly. The pressure bonding machine according to the present invention uses a 

pressure bonding tool to pressure-bond (strictly speaking, thermocompression-bond) the 
driver 72 to the display panel so as to bond the driver 72 to the substrate 7 through the 
anisotropic conductive bonding agent 71 hardened thermally. In addition, the pressure 
bonding machine according to the present invention is also used in the case where a tape 

20 carrier package type driver 74 mounted through the anisotropic conductive bonding agent 
71 is to be pressure-bonded to the display panel 7 as shown in Fig. 1 1(b). Further, the 
pressure bonding machine according to the present invention is also used in the case where 
another electronic component than the driver, that is, a connector 75 for electrically 
connecting the display panel to another circuit module is to be pressure-bonded to the 

25 display panel as shown in Fig. 1 1(c). This connector 75 is also connected to the display 
panel through the anisotropic conductive bonding agent 71. 
[0010] 

In Fig. 1, a first table unit 2 A and a second table unit 2B are arrayed in an X 
direction on a pedestal 1. The first table unit 2 A and the second table unit 2B have one 
30 and the same configuration. In the configuration, as shown in Fig. 2, a Z table 

mechanism 4 is disposed on an XY table mechanism 3 so that an elevating stage 5 can be 
elevated by the Z table mechanism 4. A first substrate retention portion 6 A and a second 
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substrate retention portion 6B are provided on the top of the elevating stage 5. The first 
substrate retention portion 6A and the second substrate retention portion 6B retain 
substrates 7 to be pressure-bonded, at their tops by vacuum suction respectively. The 
elevating stage 5, the first substrate retention portion 6A and the second substrate retention 
5 portion 6B serve as a substrate retention means for retaining a plurality of substrates 7. A 
horizontally rotating mechanism 5a (see Fig. 5, but not shown in detail) for horizontally 
rotating the first substrate retention portion 6A and the second substrate retention portion 
6B is built in the elevating stage 5. As the horizontally rotating mechanism, a mechanism 
disclosed in Japanese Patent Publication JP-A-9-2751 15/(1997) or the like is available. 

10 Thus, the horizontal in-plane directions of the substrates retained by the first substrate 
retention portion 6A and the second substrate retention portion 6B are changed and 
adjusted. In this embodiment, the XY table mechanism 3 and the horizontally rotating 
mechanism constitute a substrate positioning mechanism. On the other hand, the Z table 
mechanism 4 serves as a substrate elevating mechanism for elevating the first substrate 

15 retention portion 6 A and the second substrate retention portion 6B. In this embodiment, 
the two substrate retention portions 6A and 6B are elevated by the single Z table 
mechanism 4. However, a structure including Z table mechanisms dedicated to the 
substrate retention portions respectively may be used. 
[0011] 

20 Here, the substrate retention levels of the first substrate retention portion 6A and 

the second substrate retention portion 6B are not the same but only the second substrate 
retention portion 6B is set to be higher by AH. When there is a difference in substrate 
retention level among a plurality of substrate retention portions in such a manner, each 
substrate 7 where electronic components to be pressure-bonded are mounted on a plurality 

25 of sides of the substrate 7 can be prevented from interfering with another adjacent substrate 
when the substrate 7 is rotated in a horizontal plane. Thus, there is an advantage that the 
array pitch between adjacent substrate retention portions can be shortened so that the 
machine size can be reduced. In this embodiment, as will be described later, the height of 
the pressure bonding surface of a pressure bonding tool corresponding to each substrate 

30 retention portion is set in accordance with this difference in substrate retention level. 
[0012] 

The pressure bonding machine has a substrate carrying-in head 8 and a substrate 
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carrying-out head 9 as shown in Fig. 1. Each of the substrate carrying-in head 8 and the 
substrate carrying-out head 9 sucks and retains two substrates 7 simultaneously so as to 
keep an interval equal to the array pitch between the first substrate retention portion 6A 
and the second substrate retention portion 6B and keep the aforementioned difference AH 
5 in level. Two substrates 7 carried in from the upstream side by the substrate carrying-in 
head 8 are mounted on the first substrate retention portion 6A and the second substrate 
retention portion 6B of the table unit 2 A or the table unit 2B. The substrates 7 subjected 
to a pressure bonding operation by the table unit 2 A or the table unit B are carried out to 
the downstream side simultaneously by the substrate carrying-out head 9. 
10 [0013] 

On the pedestal 1, two support posts 10 are provided erectly behind the first table 
unit 2 A and the second table unit 2B. These support posts 10 support a base portion 1 1 
disposed horizontally. On the front surface of the base portion 1 1, a camera 13 for 
picking up an image of a recognition mark 73 (see Fig. 1 1) of each substrate 7 is disposed 
15 to be moved desirably in the X direction by a camera moving table 12. When the camera 
13 is moved in the X direction by the camera moving table 12, an image of any one of the 
substrates 7 retained by the first substrate retention portions 6A and the second substrate 
retention portions 6B of the first table unit 2A and the second table unit 2B can be picked 
up. 

20 [0014] 

In Fig. 5, the camera 13 is connected to a recognition portion 13a. The 
recognition portion 13a recognizes a recognition mark from image data sent from the 
camera 13, and detects the position of a substrate. The recognition portion 13a is 
connected to a control portion 30. A position detection result obtained by the recognition 

25 portion 13a is sent to the control portion 30. Based on the position detection result, the 
control portion 30 controls the operation of the XY table mechanism 3 or the horizontally 
rotating mechanism 5 a built in the elevating stage 5, so that edge portions of the substrates 
7 retained by the respective substrate retention portions are positioned in pressure bonding 
operation positions on a lower guard member 22, that is, positions where pressure bonding 

30 operation will be performed by a first pressure bonding tool 21 A and a second pressure 
bonding tool 2 IB, as will be described below. Thus, the camera 13 and the recognition 
portion 13a serve as a substrate recognizing means for detecting the positions of the 



substrates, and the control portion 30 serves as a positioning control means for controlling 
the substrate positioning mechanism based on the position recognition result of the 
substrate recognition means. Incidentally, here, there is shown an example in which the 
lower guard member 22 is formed as an integrated structure to be shared by both the first 
5 pressure bonding tool 21 A and the second pressure bonding tool 2 IB. However, lower 
guard members may be provided individually for the first pressure bonding tool 21 A and 
the second pressure bonding tool 2 IB. 
[0015] 

In Fig. 1, a vertical frame 14 which is vertical is provided erectly on the base 
10 portion 11. A first pressure bonding portion 15A and a second pressure bonding portion 
15B each having two pressure bonding tools, that is, the first pressure bonding tool 21 A 
and the second pressure bonding tool 2 IB, are disposed on the front surface of the vertical 
frame 14. The first pressure bonding portion 15A and the second pressure bonding 
portion 15B have one and the same mechanism, including a tool elevating mechanism 16 
15 for elevating the first pressure bonding tool 21 A and the second pressure bonding tool 2 IB, 
and first and second air cylinders 19A and 19B for applying pressure to the first and 
second pressure bonding tools 21 A and 2 IB respectively. 
[0016] 

The detailed structure of the first pressure bonding portion 15 A (the second 
20 pressure bonding portion 15B) will be described with reference to Fig. 3. In Fig. 3, the 
tool elevating mechanism 16 has a configuration in which an elevating member 26 is 
elevated by a linear motion mechanism constituted by a motor 23 numerically controlled 
by the control portion 30, a feed screw 24 and a nut 25. A horizontal plate-like 
engagement member 17 is engaged with a lower end portion of the elevating member 26. 
25 Insertion holes 17a are provided in opposite, left and right end portions of the engagement 
member 17. Elevating rods 18A and 18B are inserted into the insertion holes 17a 
respectively. 
[0017] 

An engagement portion 18a having a larger diameter size than the insertion hole 
30 17a is provided in an upper end portion of each elevating rod 18 A, 18B. The descending 
limit position of each elevating rod 18 A, 18B is regulated by the engagement portion 18a. 
That is, the elevating rod 18A and the elevating rod 18B are inserted into the insertion 



7 



holes 17a respectively so that they can ascend and descend desirably independently of each 
other. However, when the engagement portion 18a descends to the position where the 
engagement portion 1 8a abuts against the upper surface of the engagement member 1 7, the 
elevating rod 18A or the elevating rod 18B corresponding to the engagement portion 18a is 
5 brought into an engagement state where its more descending is regulated. 
[0018] 

The first air cylinder 19A and the second air cylinder 19B are disposed on the top 
of the base portion 1 1 . The elevating rods 1 8A and 1 8B are designed to be coupled with 
pistons 27 in the first air cylinder 19A and the second air cylinder 19B respectively so that 

10 piston rods moving up/down are extended in the up/down direction. The lower portions 
of the elevating rods 18A and 18B are guided in the up/down motion direction by elevating 
guides 28 provided in the base portion 11, respectively. The tool retention portions 20A 
and 20B are coupled with the lower end portions of the elevating rods 18A and 18B 
respectively. The first pressure bonding tool 21 A and the second pressure bonding tool 

15 2 IB are mounted on the tool retention portions 20A and 20B respectively. 
[0019] 

In the aforementioned configuration, the elevating rod 18A and the tool retention 
portion 20A coupled therewith serve as one elevating portion (first elevating portion), 
while the elevating rod 1 8B and the tool retention portion 20B coupled therewith serve as 

20 another elevating portion (second elevating portion). The elevating portions are disposed 
side by side above the lower guard member 22, and mounted on the base portion 1 1 
movably up/down independently of each other. The engagement member 17 has a 
function as a single descending limit position regulating member for regulating the lower 
limit positions of a plurality of elevating portions when it is in an engagement state with 

25 the elevating portions. Here, the engagement state means the state where the engagement 
portion 18a abuts against the upper surface of the engagement member 17 so that the 
descending of the elevating rod 18 A, 18B is regulated. 
[0020] 

When the motor 23 of the tool elevating mechanism 16 is driven, the elevating 
30 member 26 ascends/descends together with the engagement portion 17 so that the elevating 
rods 18A and 18B ascend/descend together with the first pressure bonding tool 21 A and 
the second pressure bonding tool 2 IB. When these pressure bonding tools 
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ascend/descend, the pressure bonding surfaces of the lower surfaces of the pressure 
bonding tools abut against the substrates 7 to be subjected to a pressure bonding operation, 
or leave the substrates 7. Accordingly, the tool elevating mechanism 16 serves as an 
elevating means for elevating the engagement member 17 serving as the lower limit 
position regulating member so as to elevate the elevating rods 18A and 18B serving as 
elevating portions, and bring the pressure bonding surfaces of the first pressure bonding 
tool 21 A and the second pressure bonding tool 2 IB into contact with works respectively. 
[0021] 

Here, the motor 23 can be numerically controlled by the control portion 30. The 
intended height position of the engagement member 17 to be controlled when the 
engagement member 17 is elevated by the tool elevating mechanism 16 can be specified by 
a specific numerical value (for example, a distance between the pressure bonding surface 
of the pressure bonding tool and a pressure bonding level LI as shown in Fig. 3). That is, 
the tool elevating mechanism 16 serves as an elevating means which can control the height 
position of the engagement member 17 by numerical control. 
[0022] 

Regulators 3 la, 3 lb, 3 lc and 3 Id are connected to a pressure port Pa and a return 
port Pb of the first air cylinder 19A and a pressure port Pa and a return port Pb of the 
second air cylinder 19B through control valves 32a, 32b, 32c and 32d respectively. 
Further, the regulators 3 la, 3 lb, 3 lc and 3 Id are connected to an air pressure source 33. 
When the control valves 32a, 32b, 32c and 32d are controlled by the control portion 30, air 
pressure supply to the pressure ports Pa and the return ports Pb of the first air cylinder 19A 
and the second air cylinder 19B are controlled. 
[0023] 

That is, when air pressure is supplied to the pressure ports Pa, pressure based on 
the air pressure applied to the pistons 27 acts as downward pressure on the pressure 
bonding tools through the elevating rods 18A and 18B respectively. Thus, the first air 
cylinder 19A and the second air cylinder 19B serve as a plurality of pressure generating 
means disposed individually for the elevating portions and for applying downward 
pressure to the pressure bonding tools through the elevating portions. In this event, 
desired pressure can be obtained by adjusting the set pressure of the regulators 31a and 31c. 
Incidentally, linear motors, voice coil motors, etc. other than the air cylinders can be used 



as the pressure generating means. However, the air. cylinders are the most suitable in 
terms of the machine cost, the operation stability, the easiness of adjustment work, etc. 
[0024] 

Here, there is shown a mode in which the pressure generating means are air 
5 cylinders including piston rods ascending/descending as parts of the elevating rods 18A 
and 18B, while the piston rods are included in the aforementioned elevating portions. 
Further, there is a mode in which the pressure bonding tool 21 A and the pressure bonding 
tool 2 IB are mounted on the lower end portions of the elevating rods 18A and 18B from 
which the piston rods extend downward, while the engagement member 1 7 serving as a 
10 descending limit position regulating member is engaged with the upper end portions of the 
elevating rods 18Aand 18B. 
[0025] 

As shown in Fig. 3, in the state where the elevating rod 18A and the elevating rod 
18B engage with the engagement member 17 so that their lower limit positions are 

15 regulated, distances Dl and D2 from the pressure bonding surfaces of the pressure bonding 
tool 21 A and the pressure bonding tool 2 IB to the pressure bonding level LI are set so that 
the distance D2 is longer. Here, the pressure bonding level LI is a height level of the 
upper surface of each substrate 7 in the state where the lower surface thereof is supported 
on the upper surface of the lower guard member 22. That is, this embodiment has a mode 

20 in which the height positions of the pressure bonding surfaces of the pressure bonding tools 
are made different from each other in the state where the lower limit positions of a plurality 
of elevating portions are regulated by the descending limit position regulating member. 
Here, as for the setting of the distances Dl and D2, the sizes of the elevating rod 18A and 
the elevating rod 18B are set (see Fig. 6) so that D2-D1 becomes larger than the 

25 aforementioned substrate retention level difference AH (see Fig. 2). 
[0026] 

When a plurality of pressure bonding tools having different height positions of 
their pressure bonding surfaces are moved down simultaneously by the tool elevating 
mechanism 16, the pressure bonding tool having a lower pressure bonding surface (the first 
30 pressure bonding tool 21 A in the example shown in Fig. 3) abuts against the upper surface 
of the substrate located on the pressure bonding level LI earlier, and the pressure bonding 
tool cannot descend any more. When the engagement member 17 is further moved down 
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by the tool elevating mechanism 16 in this state, the engagement member 17 descends in 
the state where the engagement member 17 leaves the engagement portion 18a of the 
elevating rod 18 A. That is, when a descending operation using the elevating means is 
continued further after the pressure bonding tool abuts against the work so that the pressure 
5 bonding tool cannot descend any more, the engagement between the elevating portion 
mounted with that pressure bonding tool and the descending limit position regulating 
member is released. 
[0027] 

This pressure bonding machine is configured as described above. Description 
10 will be made below about a pressure bonding operation carried out on a plurality of 

substrates 7. Here, description is made about the case where two substrates 7 (here, a 
substrate 7A (first substrate) and a substrate 7B (second substrate) distinguished by their 
suffixes) retained on one table unit 2 A are subjected to a pressure bonding operation 
performed by the first pressure bonding portion 15 A. In addition, electronic components 
1 5 such as drivers, anisotropic conductive bonding agents and recognition marks mounted on 
edge portions of the substrates are not shown in Figs. 4-10. 
[0028] 

First, Fig. 4 shows the state where the substrate 7A and the substrate 7B are 
mounted on the first substrate retention portion 6A and the second substrate retention 

20 portion 6B in the table unit 2A by the substrate carrying-in head 8, and an edge portion of 
the substrate 7A and an edge portion of the substrate 7B are positioned between the lower 
guard member 22 and the first pressure bonding tool 21 A and between the lower guard 
member 22 and the second pressure bonding tool 2 IB respectively by the XY table 
mechanism 3. The reference sign L2 illustrated in the drawing designates the image 

25 pickup height level with which the camera 13 picks up an image. In the state shown in 
Fig. 4, the upper surface of the substrate 7A is aligned with the image pickup height level 
L2. 
[0029] 

After that, an image of the recognition mark of the substrate 7A is picked up while 
30 the camera 13 is moved in the X direction. The recognition mark is recognized by the 
recognition portion so that the positions of the substrate 7A and the substrate 7B are 
detected. An alignment operation for aligning an edge portion of the substrate 7A with a 
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pressure bonding operation position is performed based on this position detection result. 
After that, the substrate 7B is positioned successively. That is, as shown in Fig. 5, the 
camera 13 is moved in the X direction so as to be located above the substrate 7B retained 
by the second substrate retention portion 6B. Therewithal, the Z table mechanism 4 is 
5 driven to move down the elevating stage 5. Thus, the upper surface of the substrate 7B is 
aligned with the image pickup height level 2. An image of the recognition mark of the 
substrate 7B is picked up while the camera 13 is moved. The position of the substrate 7B 
is detected in the same manner. 
[0030] 

10 After that, pressure bonding of the substrate 7A is started. That is, as shown in 

Fig. 6, first, the elevating stage 5 is further moved down so that the lower surface of the 
substrate 7A retained by the first substrate retention portion 6A is landed on the lower 
guard member 22. Next, the engagement member 17 is moved down by the distance Dl 
shown in Fig. 3 by the tool elevating mechanism 16. Incidentally, air pressure necessary 

15 to generate pressure required for pressure bonding is supplied from the pressure ports Pa of 
the first air cylinder 19A and the second air cylinder 19B before the time when the 
engagement member 17 is moved down. 
[0031] 

As a result, the elevating rod 1 8 A engaging with the engagement member 17 
20 descends by the distance Dl in the same manner, so that the first pressure bonding tool 

21 A lands on the substrate 7 A. When the engagement member 17 is further moved down 
slightly, the engagement portion 18a of the elevating rod 18A leaves the upper surface of 
the engagement member 17 so that the elevating rod 18A with the first bonding tool 21 A 
abutting against the substrate 7A is released from engagement with the engagement 
25 member 17. In this state, the pressure acting on the piston 27 of the first air cylinder 19A 
is transmitted to the pressure bonding tool 21 A through the elevating rod 18A so that an 
electronic component (not shown) mounted on the substrate 7A in advance is 
pressure-bonded to the substrate 7A. 
[0032] 

30 In this event, as described previously, the sizes of the elevating rods 18A and 18B 

are set so that the level difference D2-D1 between the pressure bonding surfaces of the first 
pressure bonding tool 21 A and the second pressure bonding tool 2 IB becomes larger than 
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the aforementioned substrate retention level difference AH. Therefore, the second 

pressure bonding tool 2 IB cannot land on the substrate 7B in this state. 

[0033] 

After that, an alignment operation of the substrate 7B is performed. To this end, 
5 first, the vacuum suction of the substrate 7A by the first substrate retention portion 6A is 
released. Then, as shown in Fig. 7, the elevating stage 5 is moved down to leave the 
retention surface of the first substrate retention portion 6 A from the lower surface of the 
substrate 7A. Consequently, only the second substrate retention portion 6B can be moved 
by the XY table mechanism 3, the horizontally rotating mechanism and the Z table 
10 mechanism 4. The edge portion of the substrate 7B is aligned with a pressure bonding 

operation position based on the position detection result of the substrate 7B detected in Fig. 
5. 

[0034] 

After that, pressure bonding of the substrate 7B is started. That is, as shown in 

15 Fig. 8, first, the elevating stage 5 is further moved down, so that the lower surface of the 
substrate 7B retained by the second substrate retention portion 6B is landed on the lower 
guard member 22. Next, when the engagement member 17 is moved down by the 
distance D2 shown in Fig. 3 by the tool elevating mechanism 16, the elevating rod 18B 
keeping in engagement with the engagement member 17 descends together with the 

20 engagement member 17 so that the second pressure bonding tool 2 IB lands on the 
substrate 7B. When the engagement member 17 is then further moved down, the 
engagement portion 18a of the elevating rod 18B leaves the upper surface of the 
engagement member 17. As a result, engagement between the elevating rod 18B and the 
engagement member 17 is released. In this state, the tool elevating mechanism 16 stops 

25 moving down the engagement member 17. In this state, the pressure acting on the 
piston 27 of the second air cylinder 19B is transmitted to the pressure bonding tool 2 IB 
through the elevating rod 1 8B so as to start a pressure bonding operation in which an 
electronic component (not shown) mounted on the substrate 7B in advance is pressed onto 
the substrate 7B. After that, when a predetermined pressure bonding time which has been 

30 set in advance has passed, the operation of pressure bonding performed on the substrate 7 A 
and the substrate 7B is completed. 
[0035] 
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After that, an operation for retaining the pressure-bonded substrates 7 A and 7B by 
the substrate retention portions respectively is started. First, as shown in Fig. 9, the 
engagement member 17 is moved up by the tool elevating mechanism 16 so as to first 
engage the elevating rod 18B with the engagement member 17 and move up the elevating 
5 rod 1 8B. Consequently, the pressure bonding tool 2 IB leaves the upper surface of the 
substrate 7B. Next, the elevating stage 5 is moved up to leave the substrate 7B on the 
second substrate retention portion 6B from the lower guard member 22 and to bring the 
retention surface of the first substrate retention portion 6A into contact with the lower 
surface of the substrate 7A so as to suck and retain the substrate 7A. 
10 [0036] 

After that, the engagement member 17 is further moved up by the tool elevating 
mechanism 16 so that both the elevating rods 18A and 18B are moved up by the 
engagement member 17 as shown in Fig. 10. As a result, the first pressure bonding tool 
21 A and the second pressure bonding tool 2 IB are separated from the substrates 7 A and 

15 7B respectively. Next, when the elevating stage 5 is moved up to leave the substrate 7A 
from the upper surface of the lower guard member 22, the substrates 7A and 7B retained 
by the first substrate retention portion 6A and the second substrate retention portion 6B can 
be moved from the pressure bonding operation positions to position where they will be 
carried out by the substrate carrying-out head 9. After that, the XY table mechanism 3 is 

20 driven to move the first substrate retention portion 6A and the second substrate retention 

portion 6B to the near side, and the substrate 7A and the substrate 7B are carried out by the 

substrate carrying-out head 9. 

[0037] 

As has been described above, the pressure bonding machine according to the 
25 present invention has a configuration in which the first pressure bonding tool 21 A and the 
second pressure bonding tool 2 IB mounted on a plurality of independent elevating rods 
18A and 18B are elevated through the engagement member 17 by the common numerically 
controllable tool elevating mechanism 16. The height positions of the pressure bonding 
surfaces of the first pressure bonding tool 21 A and the second pressure bonding tool 2 IB 
30 are made different from each other in the state where the elevating rods 18A and 18B 

engage with the engagement portion 17 so as to regulate the descending limit positions of 
the elevating rods 18A and 18B. 
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[0038] 

Consequently, in the procedure in which the first pressure bonding tool 21 A and 
the second pressure bonding tool 2 IB whose pressure bonding surfaces are different in 
height position from each other are moved down by the tool elevating mechanism 16, the 
.5 pressure bonding surfaces of the first pressure bonding tool 21 A and the second pressure 
bonding tool 2 IB can be brought into contact with the substrates 7 A and 7B to be 
pressure-bonded, accurately in turn. Thus, a pressure bonding operation can be carried 
out on a plurality of substrates at a low cost and efficiently without necessity of providing 
high-accuracy and high-cost elevating means individually for the pressure bonding tools. 
10 Although the present invention has been described in detail and with reference to 

its specific embodiment, it is obvious to those skilled in the art that various changes or 
modifications can be made on the present invention without departing from the spirit and 
scope thereof. 

The present application is based on a Japanese patent application (Japanese Patent 
15 Application No. 2004-012651) filed on January 21, 2004, the contents of which are 
incorporated herein by reference. 
Industrial Applicability 
[0039] 

A pressure bonding machine according to the present invention has an effect that 
20 a pressure bonding operation can be carried out on a plurality of substrates at a low cost 
and efficiently without necessity of providing elevating means individually for pressure 
bonding tools. It is applicable to a pressure bonding machine in which works such as 
electronic components or the like are pressed onto substrates and pressure-bonded thereto. 
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